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LOAD LIFI‘ING CARRIAGE HAVING SIDE SHIFT 
ADJUSTABLE FORKS 

DESCRIPTION 

1. Technical Field - , 

This invention relates generally to load carrying ap 
paratus and more particularly to a load lifting carriage 
having side shift adjustable forks. 

2. Background Art 
Material handling vehicles such as fork lift trucks are 

used to pick up and deliver loads between stations. The 
fort lift truck typically has a mast which supports a load 
lifting carriage that can be raised along the mast. The 
carriage normally carries a pair of forks which are ma 
neuverable beneath the load prior to lifting the load. 
For a variety of well-known reasons, it is desirable to 

be able to displace the forks laterally along the carriage 
in relation to the centerline of the carriage and hence 
the truck. For example, as the truck approaches the load 
the forks may not be properly aligned with the load to 
be maneuvered under it. Rather than maneuvering the 
entire truck, it may be preferable to reposition the forks 
along the carriage. Under certain loading conditions, it 
may be necessary that the pair of forks be on the same 
side of the centerline of the carriage. 

In one type of carriage and fork arrangement, the 
carriage is ?xed on the mast against lateral displace 
ment. The forks are releasably secured by pins in 
notches on the top edge of the carriage and can be 
laterally displaced along the carriage by removing the 
pins and manually positioning them into other notches. 
One problem is that the forks, being heavy and cumber 
some, may require signi?cant manual exertion in reposi 
tioning them along the carriage. 

In another type of carriage and fork arrangement, the 
forks can be hydraulically laterally displaced in relation 
to the centerline. Typically, the carriage includes a 
main carriage which is ?xed on the mast against a lateral 
displacement and a sub-carriage which is movable later 
ally along the main carriage. The forks are mounted on 
the sub-carriage and hydraulic cylinders are connected 
to the sub-carriage to shift it laterally along the main 
carriage. One problem with this arrangement is that the 
sub-carriage cannot be shifted laterally so as to position 
both forks on one side of the centerline. Furthermore, 
the member which is shiftable to laterally displace the 
forks, i.e., the sub-carriage,‘ is a member that supports 
the forks and hence the load being carried by the forks. 
Consequently, for a given load carrying capacity, this 
sub‘carriage 'must be of a heavyweight construction. 
This adds to the overall weight of the mast assembly, 
which reduces the actual load carrying capacity of the 
lift truck. Also, because of the ‘sub-carriage, the forks 
and hence the load are positioned further away from the 
front wheels of the'truck, which undesirably increases 
the load moment constant. p I 

Furthermore, the cylinder. rods of the cylinders are 
rigidly connected to the members that are shifted to 
laterally displace the forks. Should, for example, an 
undue side impact load act on the carriage or forks, this 
can be transmitted to the rods and bend .or otherwise 
damage them. . . ‘ ' Y . ‘ 

The present invention is directed to overcoming one, 
'or more of the problems as set forth above. 
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DISCLOSURE OF THE INVENTION 

In one aspect of the present invention, a load lifting 
carriage is provided having rails, ?rst and second forks 
movably supported on the rails, a pair of opposite 
spaced apart sides, ?rst and second cylinders connected 
to the carriage and a vertical carriage centerline. In 
cluded are ?rst means for coupling the ?rst cylinder to 
the ?rst fork at ?rst and second longitudinal locations 
relative to the ?rst cylinder and second means for'cou 
pling the second cylinder to the second fork at third and 
fourth longitudinal locations relative to the second cyl 
inder, the ?rst fork is movable in response to movement 
of the ?rst cylinder to either a location past the center 
line or to a location closely adjacent one of the sides, 
and the second fork is movable in response to move 
ment of the second cylinder to either a location closely 
adjacent the other side or to a location past the center 
line. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic perspective of a mast and 
carriage assembly; 

FIG. 2 is a front view, partially broken away, of the 
carriage of FIG. 1 having an embodiment of the present 
invention; 
FIG. 3 is an exploded rear view of a portion of the 

carriage of FIG. 2; 
FIG. 4 is a view taken along lines IV-—-IV of FIG. 3; 

and 
FIG. 5 is a view taken along lines V-—V of FIG. 4. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 
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FIG. 1 shows a load carrying assembly 10 including a 
carriage 12 that is vertically movable along a mast 14 
and a pair of forks 16, 18 which are supported on the 
carriage 12. The carriage 12 has a pair of roller brackets 
20, 22 which support carriage rollers (not shown) that 
roll along the mast 14 in a conventional manner for 
moving the carriage 12 between spaced apart elevated 
positions on the mast l4. Carriage 12 also includes 
upper horizontal rails 24, lower horizontal rails 26, a 
side vertical member 28 and a side vertical member 30. 
Fork 16 is slidably supported on upper rails 24 and 
lower rails 26, while fork 18 also is slidably supported 
on upper rails 24 and lower rails 26. 
A cylinder means 32 is used to shift the fork l8 later 

ally and a cylinder means 34 is used to shift the fork l6 
laterally along the rails 24 and rails 26. Cylinder means 
32 includes an outer jacket 36 which is ?xed to the 
vertical member 28 and a movable cylinder rod 38. 
Cylinder means 34 includes an outer jacket 40 that is 
?xed to the vertical member 30 and a movable cylinder 
rod 42. 
A means 44 couples the cylinder means 32, particu 

larly the rod 38, to the fork 18 to permit the fork 18 to 
be positioned on either side of the centerline (see FIG. 
2) of the carriage 12. A means 46 couples the cylinder 
means 34, particularly the rod 42, to the fork 16 to 
permit the fork 16 to be positioned at either side of the 
centerline. As will be shown, the cylinder means 32 and 
cylinder means 34 can be independently actuated to 
position the fork 16 and the fork 18 at a variety of lateral 
positions along the carriage 12, including positioning 
both forks 16, I8 simultaneously on one side or the other 
side of the centerline. 
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With reference to FIGS. 2-4, the coupling means 44 
includes an upper L-shaped track 48 and a lower L 
shaped track 50 which are ?xed to the rear of the fork 
18. The upper track 48 has a single slot 52. A bar 54 has 
a pair of spaced-apart notches 56, 58 at its upper surface 
and is slidable along the tracks 48, 50 to align either 
notch 56 or notch 58 with the slot 52. As one example, 
notch 56 and notch 58 can be spaced-apart by 12 inches. 
A lock pin 60 is removably retained in either notch 56 
or notch 58 and slot 52. When pin 60 is removed, the bar 
54 can slide relative to the ?xed tracks 48, 50, and hence 
relative to the fork 18, whereas when the pin 60 is in 
serted as shown, the bar 54, tracks 48, 50 and hence the 
fork 18 will move together. 
The rod 38 of the cylinder means 32 is connected to 

the bar 54 by a pin 62 which is supported on a bearing 
63.~A shearable retaining ring 64, which is a snap ring, 
holds the pin 62 in the position shown. The retaining 
ring 64 can be, for example, a rubber O-ring. Thus, 
when the cylinder means 32 is‘ hydraulically actuated, 
the rod 38 will move the bar 54. Also, should any undue 
load such as an undue side impact load act on the fork 
18 and carriage 12, the retaining ring 64 will pop off, 
allowing the rod 38 to be decoupled from‘th'e fork 18 
and prevent damage to the rod. 
As shown in FIG. 5, the pin 60 is T-shaped and has an 

internal bore 66. A small, spring biased ball 68 is sup 
ported in the bore 66 to be biased against a surface 70 of 
notch 56 (or notch 58) of the bar 54 to help retain the 
pin 60 in the position shown. The ball 68 will move 
against this bias into the bore 66 when removing the pin 
60 from the position shown. 
While not shown in detail, the coupling means 46 is 

substantially the same as the coupling means 44, as can 
be appreciated from FIGS. 2-4. The corresponding 
structure of the coupling means 44 and coupling means 
46 is shown by the similar reference numerals, so that, 
for example, bar 54 of means 44 and bar 54’ of means 46 
are similar components. 

INDUSTRIAL APPLICABILITY 

The load carrying assembly 10 can be connected to a 
conventional fork lift truck in a well-known manner to 
pick up and deliver loads between various stations. 
Assume that the coupling means 44 and coupling 

means 46 are in the positions shown in solid lines in 
FIG. 3. That is, the pin 60 is in the notch 56 and slot 52, 
while the pin 60' is in the notch 56’ and the slot 52'. 
Also, rod 38 is fully‘ retracted within jacket 36 of cylin 
der means 32 and rod 42 is fully retracted within jacket 
40 of cylinder means 34. 

In this position, fork 16 and fork 18 are adjacent one 
another at the centerline of the carriage 12, which is 
termed a full-in position. As indicated in FIG. 2, by 
actuating the cylinder means 32, fork 18 can be moved 
from the full-in position at the centerline to a position 
adjacent the vertical member 30, which is termed a 
full-out position, as shown in phantom lines. Similarly, 
cylinder means 34 can be actuated to move the fork 16 
from the full-in position at the centerline to a full-out 
position adjacent the vertical member 28. With this 
connection of the coupling means 44 and coupling 
means 46, neither fork 16 or fork 18 can be moved 
across the centerline, as can be appreciated from FIG. 
2, since the rod 38 and rod 42' are fully retracted in 
jacket 36 and jacket 40. - 
To be able to move fork 18 across the centerline, the 

carriage 12 is moved to the lower most position on the 
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4 
mast 14 with the fork l6 and fork 18 being adjacent the 
ground. Then, the pin 60 is manually removed from the 
notch 56 and slot 52. Next, with reference to FIG. 3, the 
cylinder means 32 is actuated to hydraulically move the 
rod 38 from the full line position shown to the phantom 
line position. As a result, the bar 54 also will be moved 
or slid along the tracks 48, 50 in relation to the fork 18 
to align the notch 58 with the slot 52. Then, the pin 60 
is placed in the notch 58 and slot 52. Note from FIG. 3 
that the fork 18 as well as the fork 16 are still adjacent 
the centerline of the carriage 12 at the full-in position. 

Thereafter, the lift truck operator can hydraulically 
actuate the cylinder means 34 to move the fork 16 from 
the full-in position to the full-out position adjacent the 
vertical member 28. Also, the cylinder means 32 can be 
independently hydraulically actuated to retract the 
partially extended rod 38 which will now move the fork 
18 across the centerline a distance equal to the distance 
between notch 52 and notch 58, that is, a distance of 12 
inches in the example, past the full-in position. Thus, in 
this condition, both fork 16 and fork 18 are simulta 
neously positioned on one side of the centerline of the 
carriage 12. While the fork 18 can be moved to a posi 
tion up to 12 inches across the centerline, it can also be 
seen that if the rod 38 is extended the full stroke from 
the jacket 36, the fork 18 can be moved not to the full 
out position, but to 12 inches from the vertical member 
30. 

In a similar manner, cylinder means 34 and coupling 
means 46 can be maneuvered so as to place the pin 60' 
in the notch 58' and slot 52'. In this condition, the fork 
16 can be moved between a position 12 inches across the 
centerline of the carriage 12 and a position 12 inches 
from the vertical member 28. Also, as can be seen, both 
fork 16 and fork 18 can be simultaneously positioned on 
the other side of the centerline of the carriage 12. 
As can also be appreciated, the fork 16 and fork 18 

can be shifted laterally along the carriage 12 between 
any number of positions other than those speci?cally 
described above. These positions depend on the relative 
position of the pair of cylinder means 32, 34, particu 
larly rods 38, 42, to the forks 18, 16, as provided by the 
pair of coupling means 44, 46, and the amount of ex 
tending rods 38, 42. 

In summary, the present invention provides coupling 
means 44 and coupling means 46 which enable the forks 
16, 18 to be shifted laterally along the carriage 12 to any 
number of positions including, particularly, positions in 
which both forks are simultaneously on one side or the 
other side of the centerline. Also, this positioning on the 
respective sides of the centerline is accomplished hy 
draulically be merely actuating the cylinder means 32 
and cylinder means 34 once the notches 56, 58 and/or , 
56', 58' are hydraulically aligned with the correspond 
ing slot 52 and/or 52’. 

Furthermore, the coupling means 44 and coupling 
means 46 do not support the load that is picked up or 
carried by the forks 16, 18. Rather, this load is carried 
through the forks to the rails 24 and rails 26 on'which 
the forks are supported. Consequently, the coupling 
means 44 and coupling means 46 can be relatively light 
weight. Still furthermore,'only a simple pin connection 
by means of releasable pin 60 and pin 60' is required to 
be able to slide bar54 and bar 54' on the tracks 48, 50 
and'tracks 48', 50' in relation to the forks. 

Also, should the forks 16, 18 and/or carriage 12 be 
subjected to, for example, excessive side impact loads, 
retaining ring 64 and retaining ring 64' will pop off, 
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permitting rods 38, 42 to be decoupledlfrom forks 18, 16 
and preventing, for example, bending of the rods._ 
Other aspects, objects and advantages of. this-inven 

tion can be obtained from a study of the drawings, the 
disclosure and the appended claims. . ‘ _ _ 

I claim: ' - , 

1.. A load carrying assembly (10), comprising: 
(a) a carriage (12) having upper horizontal rails (24), 
lower horizontal rails (26), a ?rst vertical member 
(28) interconnecting said upper (24) and lower (26) 
rails, a second vertical member (30) interconnect 
ing said upper (24) and lower (26) rails, and a cen- , 
terline between said ?rst (28) and second (30) verti 
cal members; 

(b) a ?rst fork (18) having ?rst upper and lower tracks 
(48, 50), a ?rst pin (60) and a ?rst bar (54) being 
slidable along said ?rst tracks (48, 50), said ?rst 
tracks (48, 50) having a ?rst slot (52), said ?rst bar 
(54) having a ?rst pair (56, 58) of notches, said ?rst 
pin (60) being ‘positionable in one of said notches 
(56, 58) and said ?rst slot (52), said ?rst fork (18) 
being slidably supported on said upper and lower 
horizontal rails (26, 28); , t 

(c) a ?rst cylinder (32) having a ?rst jackett(36) con 
nected to said ?rst vertical member (28), a ?rst rod 
(38) and ?rst means (62, 64) for connecting said 
?rst rod (38) to said ?rst bar (54); _ 

(d) a second fork (16) having second upper and lower 
(48', 50') tracks, a second pin (60’) and a second bar 
(54') being slidable along said second tracks (48', 
50') said second tracks (48', 50') having a second 
slot (52’) and said second bar (54') having a second 
pair (56',58’) of notches, said second pin (60’) being 
positionable in one of said notches (56’, 58') and 
said second slot (52'), said second fork (16) being 
slidably supported on said upper and lower hori 
zontal rails (26, 28); and 

(e) a second cylinder (34) having a second jacket (40) 
connected to said second vertical member (30), a 
second rod (42), and second means (62', 64’) for 
connecting said second rod (42) to said second bar 

2. A load carrying assembly according to claim 1 
wherein said ?rst means (62, 64) for connecting and said 
second means (62, 64') for connecting each includes a 
shearable retainer (64, 64’). 

3. In a load lifting carriage (12) having upper and 
lower spaced apart substantially horizontal rails (24,26), 
a pair of opposite spaced apart sides (28,30) and a verti 
cal centerline, ?rst and second forks (18,16) each being 
mounted on said rails (24,26) and vmovable along said 
rails (24,26), and ?rst and second extensibly movable 
independently operable cylinders (32,34) each being 
connected to said carriage (12); the improvement com 
prising: 

?rst means (44) for selectively coupling said ?rst 
cylinder (32) to said ?rst fork (18) at a ?rst location 
longitudinally relative to said ?rst cylinder (32), at 
which said ?rst fork is movable in response to 
movement of said ?rst cylinder along said rails 
(24,26) between said centerline and a location 
closely adjacent one of said sides (28,30), and for 
coupling said ?rst cylinder (32) to said ?rst fork 
(18) at a second location longitudinally relative to 
said ?rst cylinder (32) and spaced from said ?rst 
location, at which said ?rst fork is movable in re 
sponse to movement of said ?rst cylinder along 
said rails (24,26) between a location spaced a 
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6 
‘ greater distancefromsaid one side (28,30) to a 
location past saidcenterline; and . 

second means (46)“‘for'coupling said second cylinder 
(34)“to said second fork (16) at a third location 
‘longitudinally relative to said second cylinder (34), 
‘at which said‘ second fork (16) is movable in re 
sponse to movement of said second cylinder (34) 
along said rails (24,26) between said centerline and 
alocation closely adjacent the other of said sides, 
and for coupling said second cylinder (34) to said 
second fork (16) ,at a fourth location longitudinally 

"relative to said second cylinder (34) and spaced 
from ‘said third location, at which said second fork 
(16) is movable in response to movement of said 

‘ second cylinder (34) along said rails (24,26) be 
tween a location spaced a greater distance from the 

- “other side (28) to a location past said centerline; 
4. The load lifting carriage‘(12) as set forth in claim 3 

wherein said ?rst coupling means (44) includes; 
a ?rst track (48,50) and a ?rst bar (54), said ?rst track ' 

(48,50) being connected to one of said ?rst fork (18) 
and ?rst cylinder (32), and the ?rst bar (54) being 
connected to the other of said ?rst fork (18) and 
?rst cylinder (32), said ?rst bar (54) being slidably 
guided by said ?rst track (48,50) and movable 
along said ?rst track and said second coupling 
means (46) includes; 

a second track (48',50’) and a second bar (54'), said 
second track (48',50') being connected to one of 
said second fork (16) and said second cylinder (34), 
and said second bar (54') being connected to the 
other of said second fork (16) and second cylinder 
(34), said second bar (54’) being slidably guided by 
said second track (48’,50') and movable along and 

‘ relative to said second track (48',50'); and 
means (52,52’,56,56’,58,58’,60,60’) for releasably se 

curing said ?rst bar (54) to said ?rst track (48,50) at 
one of a plurality of spaced apart positions of said 
?rst bar (54) relative to said ?rst track (48,50), said 
spaced apart positions of said ?rst bar (54) corre 
sponding to at least said ?rst and second locations 
of said ?rst fork (18), and for releasably securing 
said second bar (54') to said second track (48',50’) 
at one of a plurality of spaced apart positions of 
said second bar (54’) relative to said second track 
(48’,50’), said spaced apart positions of said second 
bar (54') corresponding to at least said third and 
fourth locations of said second fork (16). 

5. The load lifting carriage (12) as set forth in claim 4 
wherein said ?rst and second bars (54,54') each have a 
pair of spaced apart notches (56,58,56’,58') disposed 
therein and each of said ?rst and second tracks 
(48,50,48',50') have a slot (52,52’) disposed therein, and 
said - releasable securing means 

(52,52’,56,56’,58,58’,60,60') further includes; 
a pair of pins (60,60’), one of said pins (60) being 

disposed in the slot (52) of the ?rst track (48) and 
engageably disposed in a selective one of the 
notches (56,58) in the ?rst bar (50), and the other of 
said pins (60;) being disposed in the slot (52’) of the 
second track (48’) and engageably disposed in a 
selective one of the notches (56’,58’) in the second 
bar (54'). 

6. The load lifting carriage as set forth in claim 5 
wherein said ?rst and second tracks (48,50,48’,50') each 
have an upper (48,48') and a lower (50,50') track por 
tion, said ?rst bar (54) being slidably engaged with the 
upper (48) and lower (50) track portions of said ?rst 
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track (48,50) and said second bar (54') being slidably 
contactably engaged with'ythe upper (48’) and lower 
(50’) track portions of said second track (48',50’), said 
slot (52) of the ?rst track (48,50) being disposed in the 
upper track portion (48) thereof and said slot (52') of the 
second track (48’,50') being disposed in the lower track 
portion (50’) thereof. 

7. The load lifting carriage (12) as set forth in claim 6 
wherein each of said notches (56,58,56',58’) has a cham 
fered surface portion (70) and each of said pins (60,60’) 
has a spring biased ball detent (68) connected thereto 
and extending radially from said pin (60,60'), said ball 
being engageable with said chamfered surface portion 
(70). 

8. The load lifting carriage as set forth in claim 4 
wherein said ?rst coupling means (44) includes; 

a ?rst anchor pin (62) connecting the ?rst cylinder 
(32) to the ?rst bar (54), and said second coupling 
means (46) includes; 

a second anchor pin (62’) connecting the second cyl 
inder (34) to the second bar (54') and 

means (64) for decoupling either of said ?rst and 
second cylinders (32,34) from connection with said 
?rst and second anchor pins (62,62'), respectively, 
in response to an excessive side load being applied 

8 
to an associated one‘ of said ?rst and second forks 
(18,16). ll: ' . 

9. The load lifting carriage (12) as set forth in claim 8 
wherein said decoupling means (64) includes a shearable 
ring (64,64') disposed about each of said ?rst and second 
anchor pins (62,62’) and contactably engaged with said 
?rst and second cylinders~(32,34), respectively. 

. 10. The load lifting carriage (12) as set forth in claim 
' 9 wherein said shearable ring (64,64') is a snap ring. 
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‘2:; 11. The load lifting carriage (12) as set forth in claim 
10 wherein said shearable ring (64,64') is an elastomeric 
O-ring. 

12. The load lifting carriage as set forth in claim 3 
‘wherein said ?rst and second cylinders (32,34) each 
have an outer jacket (36) and a rod (38,42) slidably 
disposed in said jacket, said jackets (36,40) being con 
nected to the carriage (12) at spaced apart locations 
thereon with said rods (38,42) facing in opposite direc 
tions, said ?rst and second coupling means (44,46) being 
connected to the rod (38,42) of said ?rst and second 
cylinders (32,34) respectively. 

13. The load lifting carriage as set forth in claim 12 
wherein said carriage has a ?rst and second vertical side 
member (28,30), said ?rst cylinder jacket (36) being 
connected to one of said side members (28,30) and the 
second cylinder jacket (40) being connected to the 
other of said side members (28,30). 

* i * $ * 


